Modulation by insulin and glucagon of noradrenaline-induced activation of isolated brown adipocytes from the rat.
1. The effects of insulin (2 nM and 4 nM) upon oxygen consumption (VO2), lipolysis rates and indirectly derived rates of fatty acid utilization, by isolated brown adipocytes from warm-acclimated (W cells) and cold-acclimated (C cells) animals, induced by noradrenaline and glucagon separately and conjointly, are reported. 2. Changes in interrelationships (coupling) between the parameters under different treatment regimes were assessed using bivariate regression analyses. 3. Administration of glucagon with noradrenaline increased lipolysis/fatty acid utilization coupling without concomitant increase of VO2 suggesting that glucagon may increase re-esterification through glycogenolytic generation of glycerol 3-phosphate, trapping intracellular fatty acid in excess of the capacity of disposal mechanisms, thus conserving respiratory substrate. 4. W cells were unresponsive to glucagon in terms of lipolysis and VO2, C cells responded to glucagon with parallel increases in lipolysis rate and VO2. Both cell types responded to noradrenaline alone and conjointly with glucagon; C cells were more sensitive to these agonists than W cells. 5. Lipolysis/VO2 coupling was reduced in C cells suggesting that in cold acclimation, noradrenaline-induced lipolysis rates are in excess of the capacity of cellular oxidation/re-esterification mechanisms. 6. Insulin inhibited noradrenaline and glucagon-induced lipolysis, simultaneously increasing VO2, supporting the hypothesis that glucose may be a thermogenic substrate in brown adipase tissue, permitting concurrent thermogenesis and lipogenesis. C cells were more insulin-sensitive than W cells. 7. The data indicate that insulin may mediate its effects (additively with noradrenaline) by activation of pyruvate dehydrogenase, generating glycolytic flux and, in the presence of noradrenaline-inhibited lipogenesis, generate additional oxaloacetate, permitting increased beta-oxidation.